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event selection

= One isolated lepton
with pr> 20 GeV and
Inl < 2.0 (muons) or 1.1 (electrons)

" E1> 20 GeV

= > 4 jets with p > 20 GeV
and Inl < 2.5

» A A¢p cut between the E and
the charged lepton

etjets utets
tt 61.5+79 45675
W+jets 356 +52 63.0+6.9
QCD 189+27 54+06
total observed 116 114
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Event selection

Runll sample with Lintegrated = 425 pb’”

electron + jets

¢+ data _
mm it simulation
W+J§ts simulation
m QC

skim
1

0 0.2 0.4 0.6 0.8 1
Combined Discriminant
* Number of b tags
* aplanarity

T

*Hpp =Hr, H,

° KIT min

* An event quality variable combining track
and jet information
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Kinematic fit

= measured variables:
4 |et energies, 4 jet directions
lepton energy, lepton direction
E: and the direction of the Er
= fit tt hypothesis to these kinematic variables
= Constraints: both W masses are constrained to the known W mass.
Both top masses are required to be the same. This gives a
2 constraints fit.
= per jet-parton assignment: m;, oy a X?

- Previously: Largest systematic from uncertainty on jet energy scale. 3
Now: Take the jet energy scale from the hadronic W's in this sample. e/u v bjet
- Divide all jet energies by an overall JES factor: JES.
- The kinematic fit is best (lowest X2) at JES at which the

reconstructed W mass is closest to 80.4 GeV.

Pieter Houben, NIKHEF 3 APS, April 15, 2007



O
o
-
i —)
(€D
=
=
Q)
| \—
(@)
o
O
o

Compute an event likelihood of three variables: my, JES, and fiqp:
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Total likelihood is the product
of the event likelihoods
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Ensemble tests

Pseudo-experiments to determine the
estimated uncertainty, the calibration, and the pull width
using Pythia tt MC and Alpgen W+jets MC.
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Mean 3.965
RMS 0.4743
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Result
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m, (i+jets) =173.7 + 4.4 (stat)+21(sys) GeV

JES = 0.989 £ 0.029 (stat. only)
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w Systematic uncertainties

The systematic uncertainties (in GeV):

jet energy scale (pr dependence) 0.45
jet ID efficiency and resolution 0.22

b fragmentation 1.30
b response 1.15
b tagging 0.29
trigger uncertainty +0.61 -0.28
signal modeling 0.73
signal fraction 0.12
background modeling 0.20
QCD background 0.28
MC calibration 0.25
PDF uncertainty 0.02

total systematic uncertainty = +2.10 -2.04 GeV
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Conclusions

* The ideogram method is well capable of reconstructing a top mass from a data sample

* Inclusing b-tagging has greatly improved the method.

* Including a JES factor taken from the hadronic W boson, shifts a systematic uncertainty
to the statistical uncertainty and significantly reduces the total uncertainty.

* The fitted JES factor is compatible with the external photon-jet jet energy scale.

* Applied on a 425 pb-1 dataset the ideogram method finds a top mass of

m, =173.7 £ 4.4 (stat)"" (sys) GeV

* Analysis submitted to PRD.

* We are working on an updated analysis on a larger dataset.
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